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Abstract: The aim of this study was to examine the predictive utility of the Theory of Planned 11 
Behaviour (TPB) in explaining pregnant women’s physical activity (PA) intentions and behaviour 12 
and to scrutinise the role of past behaviour within this context.  Pregnant women (n = 89) completed 13 
the Pregnancy Physical Activity Questionnaire (PPAQ) and newly developed TPB questionnaire on 14 
two separate occasions during their pregnancy. Analyses were carried out in relation to three 15 
scenarios. Firstly, when considering the original TPB, intention emerged as the strongest 16 
determinant of pregnant women’s PA behaviour. Secondly, controlling for past behaviour 17 
attenuated the influence of intention and Perceived Behavioural Control on behaviour with neither 18 
of the original variables providing a unique influence. Finally, the addition of past behaviour added 19 
significantly to the prediction of intention with the model as a whole explaining 85% of the variance 20 
in pregnant women’s PA intention, and with past behaviour uniquely contributing 44.8% of the 21 
variance. Pregnancy Physical Activity Profiling based on intention and behaviour status is 22 
subsequently introduced as a novel and practical framework. This provides healthcare professionals 23 
with the opportunity and structure to provide tailored advice and guidance to pregnant women 24 
thereby facilitating engagement with PA throughout motherhood.  25 
Keywords: physical activity; exercise; pregnancy; Theory of Planned Behaviour; intention; 26 
behaviour; past behaviour; profiling 27 
 28 
1. Introduction 29 
Whilst pregnancy is consistently associated with a decline in physical activity (PA) levels [1,2], 30 
it is increasingly recognised that pregnant women’s lifestyle choices can impact the health of the 31 
mother and baby and that these effects can be observed beyond gestation and birth [3]. For example, 32 
regular PA during pregnancy contributes to a reduction in hypertensive disorders, improved 33 
cardiorespiratory fitness, lower gestational weight gain and a reduction in risk of gestational diabetes 34 
[4].  In acknowledgement of the mounting evidence supporting these benefits and the 35 
accompanying responsibility to encourage regular PA in the female population, it is necessary to 36 
draw on relevant theories of behaviour and/or behaviour change to fully understand the nature of 37 
the modifiable factors involved, develop appropriate behaviour change interventions, and improve 38 
professional practise [5-7].  39 
Despite the abundance of theories representing sets of ideas which aim to explain phenomena, 40 
Ayers and Olander [8] maintain that research involving pregnancy behaviours remains 41 
predominantly atheoretical.  Indeed, a recent systematic review identified only eleven independent 42 
studies utilising theory in the examination of PA behaviour during pregnancy [9]. One theoretical 43 
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framework that can be viewed as starting point for understanding PA behaviour during pregnancy 44 
and one which is flexible enough to consider the role of past behaviour is Ajzen’s Theory of Planned 45 
Behaviour (TPB) [10].  Indeed, it is regarded by the scientific community as a foundation from which 46 
revisions, expansions and new theories can progress [11]. This viewpoint is justified by the fact that 47 
the TPB involves “major theoretical constructs that have proved their utility over the years” and in 48 
various forms and combinations constitute the basis for several theories of behaviour and behaviour 49 
change [12] (p. 401). Thus, whilst it is acknowledged that PA behaviour may ultimately be best 50 
represented by a hybrid theory, the TPB provides a vantage point from which these developments 51 
can follow. 52 
In their earlier work concerning the Theory of Reasoned Action (TRA), Ajzen and Fishbein [13] 53 
maintained that behaviour can be explained in terms of a limited number of concepts, specifically, an 54 
individual’s ultimate behaviour is influenced primarily by their intention to perform (or not perform) 55 
that behaviour. Intention, in turn, is a function of two determinants, one personal in nature (i.e. 56 
attitude) and the other representing social influence (i.e. subjective norm) [13]. Attitude in this context 57 
is defined as a disposition to respond with some degree of favourability or unfavorability to a certain 58 
behaviour or object [12]. Thus, an individual who believes that engaging in a certain behaviour will 59 
result in mostly positive consequences will hold a favourable attitude toward performing that 60 
behaviour, whereas an individual who believes that performing that behaviour will lead to mostly 61 
negative consequences will hold an unfavourable attitude [13]. Subjective norm refers to the 62 
perceived social pressure to engage in a specific behaviour, therefore, an individual will perceive 63 
social pressure to engage in a certain behaviour if he/she believes that most people whose opinion 64 
they value think that he/she should perform that behaviour, whereas an individual will perceive 65 
social pressure to avoid a certain behaviour if he/she believes that most people whose opinion they 66 
value think that he/she should not perform that behaviour [12,13].  67 
The TRA was, however, only concerned with behaviours under complete volitional control and 68 
in order to account for behaviours where control was insufficient, a third determinant, perceived 69 
behavioural control (PBC), was added by Ajzen [10]. PBC refers to an individual’s perception of their 70 
ability to perform a certain behaviour and whether they have control over its performance [13].  This 71 
extended theory, the TPB, has since been used to predict and explain a variety of behaviours, 72 
including smoking cessation [14], breastfeeding [15], binge drinking [16], blood donation [17], 73 
screening uptake [18] and exercise [19]. Indeed, several reviews and meta-analyses have been 74 
produced attesting to its effectiveness and illuminating the relationships between constructs in 75 
different contexts (see [20-24]).   76 
In recent years, the TPB has however come under the spotlight with its utility questioned by 77 
Sniehotta, Presseau, and Araújo-Soares [25]. Renewed interest, certainly from Ajzen [26] himself, was 78 
seen in response to address some of the issues raised (for commentaries see [27-35]). What became 79 
clear is that very few researchers made the effort to carry out formative research to inform both TPB 80 
studies and behaviour change interventions, an approach that Ajzen [26] considers “cavalier” (p. 4) 81 
indicating “a profound misunderstanding of the theory itself” (p. 6). Through a recent three level 82 
meta-analysis spanning across domains, Steinmetz, Knappstein, Ajzen, Schmidt, and Kabst [36] 83 
showed that interventions based on the TPB were effective in changing behaviours [δ = .50 (95% CI: 84 
.24-.75)].  They also found that increasing skills, persuasion and motivation were successful 85 
behaviour change methods associated with TPB interventions. These findings certainly rebut 86 
Sniehotta and colleagues’ [25] comments regarding the inability of the TPB to assist researchers and 87 
practitioners in developing appropriate interventions.   88 
One acknowledged strength of the TPB is that it is considered a flexible framework that allows 89 
the incorporation of other variables, for example, the integration of past behaviour as an additional 90 
predictor variable has been consistently reported to account for a further variance on intentions of 91 
approximately 10% [15]. In their meta-analysis, Hagger et al. [11] showed that while past behaviour 92 
weakened relationships between TPB constructs, it did not eliminate the effects of attitudes on 93 
intentions, intentions on behaviour, or PBC on behaviour. Past behaviour, however, emerged as 94 
significant predictor of future behaviour (β = .55, p < .01), intention (β = .37, p < .01), attitude (β = .39, 95 
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p < .01), subjective norm (β = .05, p < .01), PBC (β = .23, p < .01), and self-efficacy (β = .45, p < .01).  96 
Furthermore, McEachan, Conner, Taylor, and Lawton’s [37] meta-analysis pertaining to health 97 
behaviours (including risk, detection, PA, dietary, safe sex, and abstinence behaviours), reported the 98 
inclusion of past behaviour to contribute an additional 10.9% variance to the prediction of behaviour 99 
and 5% to the variance in intention. Past behaviour also emerged as the strongest predictor of future 100 
behaviour but not intention. 101 
In attempting to understand the role of past behaviour, researchers often reason that frequent 102 
performance of a behaviour in the past leads to the formation of habits or behavioural tendencies 103 
which are then more likely to result in automatic responses [38]. The “automatic habit hypothesis” 104 
implies that intention progressively becomes irrelevant as habits are formed [12] (p. 52). Thus, in 105 
stable contexts, it is argued that future behaviour will be influenced directly by past behaviour, 106 
however, when habits are unlikely to develop due to lack of opportunity to engage regularly in a 107 
specific behaviour or when a change in context occurs, the effect of past behaviour is said to indirectly 108 
influence future behaviour through consciously formed intentions [38]. However, neither the meta-109 
analysis nor the original study carried out by Ouellette and Wood [38] could support this hypothesis. 110 
With regards to pregnancy, De Vivo and colleagues [39] point out that only two studies have 111 
considered the effects of past behaviour using the TPB but did so in different ways. Zamora-Flyr [40] 112 
reported that walking behaviour during the second trimester predicted walking behaviour during 113 
the third trimester, that is, PA behaviour could be predicted within the context of pregnancy. 114 
Contrastingly, Hausenblas, Symons Downs, Giacobbi, Tuccitto and Cook [41] did not find 115 
preconception PA behaviour to predict pregnancy PA behaviour, that is, PA behaviour outside the 116 
context of pregnancy did not predict PA within the context of pregnancy. Yet, in their systematic 117 
review of behaviour change interventions during pregnancy, Currie and colleagues [42] report that 118 
“PA at baseline has the potential to influence the outcome to a greater extent than the intervention 119 
itself” (p. 11). This is important as PA levels decrease as pregnancy progresses and do not usually 120 
return to preconception levels [2], indicating that inactivity at baseline may set women up for 121 
continued inactivity throughout motherhood.  122 
The aim of this study is therefore to examine the predictive utility of the TPB in explaining 123 
pregnant women’s PA intentions and behaviour and to scrutinise the role of past behaviour within 124 
the context of pregnancy. Specifically, it is hypothesized that: (1) concerning the original TPB, 125 
intention will be the strongest determinant of PA behaviour, and attitude will be the strongest 126 
determinant of intention; (2) when controlling for past behaviour, the influence of intention and PBC 127 
on future behaviour will be attenuated with unique influences remaining, and the influence of 128 
attitudes, subjective norms and PBC on intentions will be attenuated with unique influences 129 
remaining; and (3) when adding past behaviour as additional variable, the model will explain 130 
significantly more variance in pregnant women’s PA intentions and behaviour. 131 
2. Methods  132 
2.1. Procedures 133 
This study formed part of larger multiphase research project with the aim of predicting and 134 
understanding PA behaviour during pregnancy. Ethical approval to conduct the research was 135 
granted by the National Research Ethics Service (NRES) Committee of London - Camberwell St. Giles 136 
(reference number: 13/LO/139) and permission to carry out the study was provided by the East Kent 137 
Hospitals University NHS Foundation Trust (EKHUFT; reference number: 2013/WOMHE/01). 138 
In line with best practice and due to the contextual sensitivity of TPB studies [12,43,44], an 139 
elicitation study was conducted to identify pregnant women’s behavioural, normative and control 140 
beliefs in relation to taking part in physical activities. These beliefs were subsequently used to 141 
construct a tailored questionnaire to measure the TPB constructs in a relation to the pregnant 142 
women’s PA behaviour. 143 
Consistent with the procedure recommended by Fishbein and Ajzen [12], a small sample of 144 
pregnant women (N = 18) were recruited and asked to complete a questionnaire using open-ended 145 
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questions to describe their beliefs about taking part in PA. A content analysis of the pregnant 146 
women’s beliefs was performed by grouping responses into themes and subsequent labelling of 147 
categories with suitable tags [44]. Content validity was established by having the second author check 148 
the analysis process and categorization [45]. In case of disagreement, grouping possibilities were 149 
considered until consensus was obtained. The strategy used to compile the modal set of beliefs is that 150 
suggested by Fishbein and Ajzen [12] whereby beliefs are selected based on their frequency of 151 
emission until 75% of all responses listed are accounted for (see Tables 1, 2, 3, and 4). 152 
Following content analysis, a draft version of the TPB questionnaire was developed. This 153 
questionnaire consisted of 53 items and contained both belief indices and direct measures of the TPB 154 
constructs. Of the 18 pregnant women who completed the beliefs questionnaire, seven piloted and 155 
provided feedback on the first draft of the TPB questionnaire. Following consideration of comments, 156 
minor amendments were applied before the questionnaire was implemented during the main study. 157 
During the next phase, participants were recruited over a period of five months in 2015 when 158 
attending an appointment at one of ten randomly selected NHS antenatal clinics in East Kent.  159 
Pregnant women were eligible for inclusion if they were at least 18 years of age, proficient in the 160 
English language, had conceived naturally, had not had more than one previous miscarriage, had no 161 
previous or existing condition which might be caused or aggravated by pregnancy (e.g. asthma, 162 
diabetes, high blood pressure, etc.; [46,47]), and had not participated in a previous phase of the 163 
research project. Those who agreed to participate were asked to complete the consent form and 164 
demographics questionnaire on the same day and were then offered the choice of completing the 165 
main study questionnaires in written (paper) or electronic (online) format. Participants were 166 
subsequently required to complete study questionnaires on two separate occasions during their 167 
pregnancy. 168 
2.2. Participants 169 
Of the 164 pregnant women who consented to participate, 116 returned their “Time 1” 170 
questionnaires and 89 completed the study. Non-responders at both “Time 1” and “Time 2” were 171 
sent three reminders before being excluded from the study. Following initial screening of data, 7 cases 172 
were removed from the study: 2 sets of questionnaires had missing or incomplete data, 3 participants 173 
completed the questionnaire incorrectly, 1 data set displayed ‘response set’ answers, and 1 174 
participant revealed that she was expecting twins and, therefore did not meet the inclusion criteria 175 
(see Figure 1). 176 
Figure 1. Participant flow. 177 
 178 
 179 
Data screening (7 cases removed)
n = 82
Returned 'Time 2' questionnaire
n = 89
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Figure 1. Participant flow 181 
The majority of the remaining 82 participants described themselves as being of white ethnicity 182 
(93.90%) and having English (64.63%) or British (23.17%) nationality. Participants had an average 183 
age of 29.25 years (SD = 4.88) with most women being married (56.10%) and in full or part-time 184 
employment (74.39%).  Most participants (63.41%) reported having attained a Level 4 education 185 
(i.e. certificate of higher education) or above. The average annual household income (i.e. 186 
representing the total income from all people living in the same household) as reported by 66 of the 187 
participants (80.49%) was £41,560.61. Half of the participants were recruited during their second 188 
trimester of pregnancy (weeks 13 - 28) with the average gestational age being 25.15 weeks (SD = 189 
8.04). For 35 (42.68%) of the participants, this was their first pregnancy. Nearly two thirds of the 190 
participants (65.85%) reported taking part in PA on a regular basis in the 12 months prior to their 191 
pregnancy whilst just over half (53.66%) of the participants reported that they were regularly active 192 
during their current pregnancy. 193 
2.3. Measures 194 
2.3.1. Pregnancy Physical Activity Questionnaire (PPAQ) 195 
The PPAQ is a self-administered instrument measuring the type, duration, frequency, and 196 
intensity of total activity in pregnant women [48]. This questionnaire has been found to be a 197 
reasonably accurate and reliable measure of PA in pregnant women with intra-class correlation 198 
coefficients (r) ranging from .78 to .93. Respondents were asked to report the amount of time spent 199 
engaging in 32 activities which comprise the following categories: household/caregiving (n = 13), 200 
occupational (n = 5), transportation (n = 3), sports and exercise (n = 8), and inactivity (n = 3).  201 
Participants also had the opportunity to report activities not captured by the questionnaire. The self-202 
reported time spent per activity was subsequently multiplied by its corresponding intensity to 203 
determine a measure of average weekly energy expenditure (MET-hours per week). The 204 
Compendium of Physical Activities [49] was used as a guide to identify metabolic equivalents (METs 205 
or intensity) for additional activities identified by participants. The average number of MET-hours 206 
per week performed in each activity category (e.g. occupational) were calculated. Activities were 207 
classified into sedentary (< 1.5 METs), light (1.5 to < 3.0 METs), moderate (3.0 to 6.0 METs) or vigorous 208 
(> 6.0 METs) intensities. Finally, light, moderate and vigorous activities were summed to compute 209 
the average MET hours per week representing a respondent’s total activity. The PPAQ was 210 
completed on two separate occasions; “Time 1” serving as a measure of total PA levels at baseline 211 
and questions were therefore opened with “Since becoming pregnant…” whilst the “Time 2” 212 
questionnaire established current total PA levels and questions were opened with “During the 213 
previous two weeks of your pregnancy…” 214 
2.3.2. TPB Questionnaire 215 
The guidelines provided by Ajzen [43], Fishbein and Ajzen [12], and Francis et al. [44] were used 216 
to inform the development of the TPB questionnaire. 217 
In line with the guidelines for PA during pregnancy at the time of the study [47], participants 218 
were asked to rate each of the questionnaire items with regards to them taking part in moderate PA 219 
for 15 to 30 minutes on at least four days of the week during their pregnancy. To ensure compatibility 220 
with respect to the target, action, context, and time (TACT) elements of the behaviour under 221 
investigation, participants read the following statement prior to completing the questionnaire: 222 
In this section we are interested in your opinion about taking part in regular moderate PA during 223 
your pregnancy. It is important to recognise that PA forms part of our daily lives and can take on 224 
many forms.  Sometimes we may not even realise that we are in fact exercising. For the purpose of 225 
this questionnaire, regular PA is defined as any moderate PA (e.g. yoga, gardening, water aerobics, 226 
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housework, etc.) that requires you to expend energy whilst still being able to hold a conversation (e.g. 227 
walking briskly at a pace of 3 miles per hour) and is performed continuously for 15 to 30 minutes on 228 
at least four days of the week during your pregnancy. 229 
2.3.2.1 Behavioural criterion  230 
PA behaviour was assessed on two occasions using a behaviour statement involving both a 231 
dichotomous and frequency criterion. 232 
The following items were used at “Time 1” to establish “Past Behaviour”: 233 
Have you been exercising regularly during your pregnancy? [dichotomous criterion] 234 
So far during my pregnancy, I have exercised on ______ days of the week. [frequency criterion] 235 
The following items were used at “Time 2” to establish “Behaviour”: 236 
During the previous 2 weeks of your pregnancy, have you been exercising regularly? 237 
[dichotomous criterion] 238 
During the previous 2 weeks of my pregnancy, I have exercised on ______ days of the week. 239 
[frequency criterion] 240 
2.3.2.2 Behavioural intentions 241 
To achieve scale correspondence with PA behaviour, participants were asked to indicate the 242 
number of days of the week that they intended to engage in PA during their pregnancy. A single item 243 
to measure “intention performance” is consistent with previous research [50-52]. 244 
2.3.2.3 Attitude 245 
Direct measure of attitude 246 
The direct measurement of attitude involved the use of seven bipolar adjectives which were 247 
evaluative in nature (good/bad, useless/useful, foolish/wise, harmful/beneficial, pleasant/unpleasant, 248 
boring/exciting, unenjoyable/enjoyable). In line with Ajzen’s [43] recommendations, both 249 
instrumental and experiential items were included in the questionnaire and positive and negative 250 
endpoints were counterbalanced to reduce the possibility of response sets. The internal consistency 251 
score for the seven items was excellent (α = .93). The mean of the item scores represented an overall 252 
attitude score. 253 
Behavioural beliefs 254 
The modal salient behavioural beliefs identified during the elicitation study (see Table 1), were 255 
converted into a set of statements representing the behavioural beliefs of pregnant women in East 256 
Kent. The “behavioural belief strength” statements consisted of five items and participants were 257 
asked to rate each item using a 7-point Likert scale ranging from 1 (extremely likely) to 7 (extremely 258 
unlikely). For example, exercising regularly during my pregnancy will improve my fitness. 259 
“Outcome evaluations” (i.e. evaluation of the “behavioural belief strength” statement) were 260 
assessed in the form of an incomplete declaration with the response provided on a 7-point Likert 261 
scale ranging from 1 (extremely undesirable) to 7 (extremely desirable).  For example, improving my 262 
fitness during this pregnancy is… 263 
Each “behavioural belief strength” score was multiplied by the relevant “outcome evaluation” 264 
score and the resulting products summed across all the items to create a total behavioural beliefs 265 
score. 266 
  267 
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Table 1. Modal salient behavioural beliefs of pregnant women in East Kent. 268 
Advantages N = 53 Percentage Cumulative Percentage 
Improved physical fitness 13 24.53 24.53 
Improved general health 12 22.64 47.17 
Weight management 6 11.32 58.49 
Better prepared for labour 5 9.43 67.92 
Psychological wellbeing 5 9.43 77.35 
Disadvantages N = 28 Percentage Cumulative Percentage 
Fatigue 9 32.14 32.14 
Overdoing it 5 17.86 50.00 
Fear of harming baby 5 17.86 67.86 
Injury 3 10.71 78.57 
2.3.2.4 Subjective norm 269 
Direct measure of subjective norm  270 
The direct measurement of subjective norm involved both descriptive and injunctive norm 271 
items.  Participants were asked to rate five items on a 7-point Likert scale ranging from 1 (strongly 272 
disagree) to 7 (strongly agree). The mean of the item scores represented an overall subjective norm 273 
score.  The three items representing injunctive norms had a good level of internal consistency (α = 274 
.82 [54]).  The higher-order construct of subjective norm consisted of four items with an acceptable 275 
internal consistency (α = .74 [53]). This finding is not surprising as it is recognized that injunctive and 276 
descriptive norms reflect different aspects of perceived social pressure and can therefore either echo 277 
each other or be contradictory [12]. 278 
Normative beliefs  279 
The modal salient injunctive and descriptive beliefs identified during the elicitation study (see 280 
Table 2 and 3), were converted into a set of statements representing the normative beliefs of pregnant 281 
women in East Kent. Normative beliefs were assessed with six items and participants were asked to 282 
rate each item using a 7-point Likert scale ranging from 1 (strongly disagree) to 7 (strongly agree). 283 
Similar to the relationship between attitudes and behavioural beliefs, the calculation of a normative 284 
belief-based measure can be considered in terms of an expectancy-value formula. Fishbein and Ajzen 285 
[12], however, concede that this formulation adds little or nothing to the prediction of subjective 286 
norms and recommend that descriptive and injunctive normative belief items be combined to provide 287 
an index of normative beliefs that determines social norm. Therefore, in this study, descriptive and 288 
injunctive normative scores were summed across all the items to create a total normative beliefs score. 289 
Table 2. Modal salient injunctive normative beliefs of pregnant women in East Kent. 290 
Approve N = 40 Percentage Cumulative Percentage 
Health professionals 15 37.50 37.50 
Family 8 20.00 57.50 
Friends 6 15.00 72.50 
Husband/partner 4 10.00 82.50 
Exercise professionals 4 10.00 92.50 
Disapprove N = 18 Percentage Cumulative Percentage 
Family 4 22.22 22.22 
Health professionals 3 16.67 38.89 
Friends 2 11.11 50.00 
Society in general 2 11.11 61.11 
Older people 2 11.11 72.22 
Complicated pregnancies 2 11.11 83.33 
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Table 3. Modal salient descriptive normative referents of pregnant women in East Kent. 291 
Most likely N = 28 Percentage Cumulative Percentage 
Active people 14 50.00 50.00 
Health/exercise professionals 4 14.29 64.29 
Experienced mums 2 7.14 71.43 
Those without health issues 2 7.14 78.57 
Those without dependents 2 7.14 85.71 
Least likely N = 32 Percentage Cumulative Percentage 
Those with health issues 10 31.25 31.25 
Inactive people 6 18.75 50.00 
Those who suffered previous loss 6 18.75 68.75 
First pregnancy 4 12.50 81.25 
2.3.2.5 Perceived Behavioural Control 292 
Direct measure of PBC 293 
The direct measurement of PBC in this study consisted of three items with an acceptable internal 294 
consistency score (α = .72). Consistent with Fishbein and Ajzen [12] (p. 167] recommendations, both 295 
“perceived capacity” and “perceived autonomy” items were included in the questionnaire. 296 
Participants were asked to rate each item using a 7-point Likert scale. The mean of the item scores 297 
represented an overall PBC score. 298 
Control beliefs 299 
The modal salient control beliefs identified during the elicitations study (see Table 4), were 300 
converted into a set of statements representing the control factors affecting the PA behaviour of 301 
pregnant women in East Kent. “Control belief strength” was assessed with five items relating to the 302 
control factor’s presence; participants were asked to rate four of the items using a 7-point Likert scale 303 
ranging from 1 (strongly disagree) to 7 (strongly agree) and one item ranging from 1 (extremely 304 
likely) to 7 (extremely unlikely). For example, I have adequate knowledge about exercising during 305 
pregnancy. 306 
The “perceived power of the control factor” to influence pregnant women’s PA behaviour was 307 
assessed by pregnant women’s agreement with a statement relating to the impact of the identified 308 
control factors; participants were asked to rate the five items on a 7-point Likert scale ranging from 1 309 
(strongly disagree) to 7 (strongly agree). For example, having adequate knowledge about PA during 310 
pregnancy will enable me to exercise regularly during my pregnancy. 311 
Each “control belief” score was multiplied by the corresponding “perceived power to influence 312 
behaviour” score and the resulting products summed across all the items to create a total control 313 
beliefs score. 314 
Table 4. Modal salient control beliefs of pregnant women in East Kent. 315 
Easy/Enable N = 35 Percentage Cumulative Percentage 
Increased access and availability 9 25.71 25.71 
Having more time available 7 20.00 45.71 
Improved knowledge 5 14.29 60.00 
Affordability 5 14.29 74.29 
Suitable activity structure 5 14.29 88.58 
Difficult/prevent N = 41 Percentage Cumulative Percentage 
Health issues 11 26.83 26.83 
Not having enough time 10 24.39 51.22 
Fatigue 6 14.63 65.85 
Having dependents 4 9.76 75.61 
Limited access 4 9.76 85.37 
Int. J. Environ. Res. Public Health 2020, 17, x FOR PEER REVIEW 9 of 20 
 
3. Results 316 
The IBM SPSS (version 22.0) software package was used to calculate the statistical findings. 317 
PPAQ 318 
Total activity values (MET hours per week) were calculated with mean values being compared 319 
between “Time 1” and “Time 2” using a paired samples t-test (see Table 5). Statistically significant 320 
decreases in scores were noted for total activity [t (81) = 4.21, p < .001], sedentary activity [t (81) = 2.28, 321 
p < .05], light intensity activity [t (81) = 3.39, p < .01], moderate intensity activity [t (81) = 3.15, p < .01], 322 
and occupational activity [t (81) = 5.46, p < .001]. Scores for vigorous activity, household/caregiving 323 
activity, and sport and exercise activities did not significantly change between “Time 1” and “Time 324 
2”. 325 
Table 5. Paired samples t-test representing PPAQ difference in MET scores between Time 1 and Time 326 
2 (n = 82). 327 
Variable Time 
Mean 





1 301.28 123.76 
4.21 .000 
2 252.25 113.10 
Sedentary behaviour 
1 68.32 31.18 
2.28 .026 
2 61.14 30.48 
Light intensity activity 
1 119.50 57.44 
3.39 .001 
2 104.94 50.83 
Moderate intensity activity 
1 110.94 93.91 
3.15 .002 
2 83.54 75.53 
Vigorous activity 
1 2.43 4.82 
-.51 .614 
2 2.64 5.08 
Household/caregiving activity 
1 117.88 77.48 
1.52 .132 
2 110.82 72.65 
Occupational activity 
1 96.11 89.31 
5.47 .000 
2 53.73 60.68 
Sport and exercise activity 
1 13.30 10.53 
-.10 .922 
2 13.39 11.02 
 328 
Theory of Planned Behaviour 329 
The recommended statistical procedure for examining the predictive utility of the TPB is 330 
hierarchical regression analysis (HRA) [10].   However, as regression analysis is very sensitive to 331 
outliers, an initial regression run was carried out to identify cases poorly fitting the model [54].  332 
Inspection of residuals and Mahalanobis distances identified five potential cases as outliers.  333 
Following inspection, four of these were removed and excluded from the subsequent analyses. The 334 
remaining sample size (n = 78) had adequate power (based on a power of .80 and an alpha of .05) to 335 
conduct regression analyses with two and three predictor variables (N > 50 + 8m, where m is the 336 
number of independent variables) [55]. 337 
3.1. Group differences 338 
Multivariate analysis of variance (MANOVA) was used in the first instance to compare sample 339 
characteristics across the TPB constructs (or dependent variables). The data set was screened for 340 
normality, linearity, homoscedasticy, and multicollinearity, with no serious violations noted. No 341 
group differences were found for the independent variables of marital status, employment status, 342 
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level of education, pregnancy viability (≥ 24 WEEKS), gravidity (number of times a woman has been 343 
pregnant), and previous pregnancy complications.  There were insufficient data to examine group 344 
differences between all three trimesters, however no group differences were found between 345 
trimesters two and three. 346 
There was, however, a statistically significant difference between those who reported 347 
participating in regular PA during their pregnancy (n = 43) and those who indicated that they did not 348 
(n = 34), F (5, 71) = 7.87, p = .000; Wilks’ Lambda = .64; (Pillai’s Trace = .36); partial eta squared = .36.  349 
Significant group differences were detected across all of the TPB measures, with women who were 350 
regularly physically active scoring higher on all of the measures compared to women who were not  351 
[Bonferroni adjustment: p < .01; behaviour (p = .000; partial eta squared = .31 or 31%), intention (p = 352 
.000; partial eta squared = .213 or 21.3%), attitude (p = .001; partial eta squared = .128 or 12.8%), 353 
subjective norm (p = .002; partial eta squared = .125 or 12.5%) and PBC (p = .000; partial eta squared = 354 
.184 or 18.4%)].   355 
3.2. Strength of relationships 356 
Pearson correlations were next examined to assess the strength of the relationships among the 357 
TPB constructs. These product-moment correlation coefficients are presented in Table 6.  In terms of 358 
the original TPB, intention (r = .75; p < .01) and PBC (r = .47; p < .01) had the strongest associations 359 
with PA behaviour.  PBC (r = .56; p <.01) had the strongest correlation with intention, however, both 360 
attitude (r = .51; p = < .01) and subjective norm (r = .53; p < .01) were strongly associated with intention.   361 
Table 6. Pearson Correlations (r) between variables. 362 













































































Behaviour          
Intention .75**         
Attitude .40** .51**        
Subjective Norm .35** .53** .55**       
PBC .47** .56** .65** .53**      
Past Behaviour .79** .91** .45** .48** .60**     
Behavioural Beliefs .17 .30** .72** .53** .45** .25*    
Normative Beliefs .38** .55** .65** .85** .59** .51** .57**   
Control Beliefs .27* .45** .64** .56** .62** .44** .56** .62**  
** Correlation is significant at the 0.01 level (2-tailed). 
* Correlation is significant at the 0.05 level (2-tailed). 
(Small r = .10 to .29; medium r = .30 to .49; large r = .50 to 1.0) [56] 
 363 
The concurrent validity of direct measures was assessed by association with their corresponding 364 
belief index; behavioural beliefs was significantly correlated with attitude (r = .72; p < .01), normative 365 
beliefs was significantly correlated with subjective norm (r = .85; p < .01), and control beliefs was 366 
significantly correlated with PBC (r = .62; p < .01). Thus, the beliefs elicited in this study accurately 367 
represented the true beliefs of pregnant women in East Kent. 368 
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When considering past behaviour during pregnancy as a variable alongside the original TPB 369 
variables, past behaviour had a strong association with future PA behaviour (r = .79; p = <.01), 370 
intention (r = .91; p = <.01), and PBC (r = .60; p = <.01), and a medium correlation with attitude (r = .45; 371 
p = <.01), and subjective norm (r = .48; p = <.01). Although it is acknowledged that high correlations 372 
may be an indication of multicollinearity, neither the Tolerance values nor Variance inflation factors 373 
(VIF) in any of the independent variables approached the cut-off points [53].  Furthermore, 374 
Tabachnick and Fidell [54] suggests that collinearity can be ignored where the purpose of analysis is 375 
prediction or in studies where repeated measures of the same variable occur.  In this application of 376 
the TPB, past behaviour, intention, and ultimate behaviour were all measured on the same scale to 377 
ensure compatibility. 378 
3.3. Predictive utility 379 
The main aim of this study was to examine the predictive utility of the TPB in explaining 380 
pregnant women’s PA intentions and behaviour and to scrutinise the role of past behaviour within 381 
three scenarios: (1) the original TPB; (2) controlling for the influence of past behaviour; and (3) 382 
considering past behaviour as an additional TPB variable. 383 
To examine the hypotheses concerning the predictive utility of the TPB in its original form, two 384 
separate forced HRA were performed (see Table 7). The content and order in which the blocks were 385 
entered were based on the theoretical principles of the TPB [10]. 386 
Table 7. HRA for the original TPB. 387 

























4. Subjective Norm 














2. Subjective Norm 
.351 
 









2. Subjective Norm 
3. PBC 









**Significant at the .001 level. 
*Significant at the .05 level. 
In the first HRA, PA behaviour (dependent variable) was regressed on intention (Block 1), 388 
followed by PBC (Block 2), and attitude and subjective norm (Block 3). Results showed that intention 389 
(Block 1) explained 56.1% of the variance in pregnant women’s PA behaviour, F (1, 76) = 96.98, p < 390 
.001.  PBC (Block 2) explained an additional 0.3% of the variance, F (2, 75) = 48.49, p < .001, however 391 
whilst intention was a significant predictor of PA behaviour (β = .71, p < .001), PBC was not (β = .07, 392 
p = .46). The addition of attitude and subjective norm (Block 3) explained a further 0.6% of the 393 
variance in PA behaviour, F (4, 73) = 24.18, p < .001, with only intention making a unique statistically 394 
Int. J. Environ. Res. Public Health 2020, 17, x FOR PEER REVIEW 12 of 20 
 
significant contribution (β = .74, p < .001). This final model indicates that intention uniquely explains 395 
33.1% of the variance in pregnant women’s PA behaviour (Part Correlation = .575). 396 
In the second HRA, intention (dependent variable) was regressed on attitude and subjective 397 
norm (Block 1), followed by PBC (Block 2). Together attitude and subjective norm (Block 1) explained 398 
35.1% of the variance in pregnant women’s intention to be physically active, F (2, 75) = 20.25, p < .001, 399 
with both attitude (β = .31, p < .01) and subjective norm (β = 368, p < .01) making unique statistically 400 
significant contributions. PBC (Block 2) explained an additional 5.1% of the variance in pregnant 401 
women’s PA intentions, F (3, 74) = 16.54, p < .001, with subjective norm (β = .29, p < .05) maintaining 402 
its unique contribution and PBC (β = .31, p < .05) providing an additional unique contribution. 403 
Attitude, however, failed to maintain a unique contribution (β = .15, p = .23). This final model 404 
indicates that subjective norm uniquely explained 5.29% of the variance in pregnant women’s PA 405 
intention (Part Correlation = .230) whilst PBC indicated a unique contribution of 5.06% (Part 406 
Correlation = .225). 407 
To examine the hypotheses concerning the predictive utility of the TPB in the second scenario, 408 
two separate HRA were performed to assess the ability of original TPB constructs to predict the PA 409 
behaviour and intention of pregnant women, after controlling for the influence of past behaviour (see 410 
Table 8). Here the influence of past behaviour was statistically controlled for by entering it into the 411 
first block of the HRA. 412 
Table 8. HRA for TPB when controlling for past behaviour. 413 
Variable R2 F ΔR2 ΔF Beta Part r 
Predicting behaviour 
Block 1: 
1. Past behaviour 
.629 
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2. Intention 
3. PBC 











1. Past behaviour 
.830 
 






1. Past behaviour 
2. Attitude 
3. Subjective norm 










1. Past behaviour 
2. Attitude 
3. Subjective Norm 
4. PBC 











**Significant at the .001 level. 
*Significant at the .05 level. 
In the first HRA, PA behaviour (dependent variable) was regressed on past behaviour (Block 1), 414 
followed by intention (Block 2), and PBC (Block 3). Results showed that past behaviour (Block 1) 415 
explained 62.9% of the variance in pregnant women’s PA behaviour, F (1, 76) = 128.80, p < .001.  After 416 
entry of intention (Block 2), the total variance explained by the model as a whole was 63.3%, F (2, 75) 417 
= 64.66, p < .001, however, the additional contribution provided by intention was not statistically 418 
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significant, R squared change = .004,  F change (1, 75) = .82, p = .37. Following the addition of PBC 419 
(Block 3), the model as a whole remained significant, F (3, 74) = 42.56, p < .001, however, PBC did not 420 
explain any further variance in PA behaviour, R squared change = .000, F change (1, 74) = .03, p = .87. 421 
In the second HRA, intention (dependent variable) was regressed on past behaviour (Block 1), 422 
followed by attitude and subjective norm (Block 2), and PBC (Block 3). Past behaviour (Block 1) 423 
explained 83% of the variance in pregnant women’s intention to be physically active, F (1, 76) = 372.19, 424 
p < .001. After entry of attitude and subjective norm (Block 2), the model as a whole explained 84.6% 425 
in variance, F (3, 74) = 135.92, p < .001, however, whilst the additional contribution provided by 426 
attitude and subjective norm was significant, R squared change = .016, F change (2, 74) = 3.85, p < .05, 427 
neither attitude (β = .09, p = 13) nor subjective norm (β = 08, p = .16) made any unique contributions. 428 
Following the addition of PBC (Block 3), the model as a whole remained significant, F (4, 73) = 103.03, 429 
p < .001, however, PBC did not contribute significantly to the prediction of intention, R squared 430 
change = .003, F change (1, 73) = 1.52, p = .22. 431 
To examine the hypotheses concerning the predictive utility of the TPB in the third scenario, two 432 
separate HRA were performed (see Table 9). Here past behaviour was considered as an additional 433 
variable and entered in the last block of the HRA. 434 
Table 9. HRA for TPB with past behaviour as an additional variable. 435 
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**Significant at the .001 level. 
*Significant at the .05 level. 
In the first HRA, PA behaviour (dependent variable) was regressed on intention (Block 1), 436 
followed by PBC (Block 2), and past behaviour (Block 3). Results showed that intention (Block 1) 437 
explained 56.1% of the variance in pregnant women’s PA behaviour, F (1, 76) = 96.98, p < .001. After 438 
entry of PBC (Block 2), the model as a whole explained 56.4% of the variance in PA behaviour, F (2, 439 
75) = 48.49, p < .001, however, the additional contribution provided by PBC was not statistically 440 
significant, R squared change = .003, F change (1, 75) = .56, p = .46. Only intention provided a unique 441 
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statistically significant contribution (β = .71, p < .001) to the variance explained by the model.   442 
Following the addition of past behaviour (Block 3), the model as a whole explained 63.3% in variance, 443 
F (3, 74) = 42.56, p < .001. This additional contribution added significantly to the prediction of exercise 444 
behaviour, R squared change = .069, F change (1, 74) = 13.95, p < .001, however, intention failed to 445 
maintain its unique contribution (β = .16, p = .37) and only past behaviour made a unique statistically 446 
significant contribution (β = .66, p < .001). This final model indicates that past behaviour uniquely 447 
explains 6.92% of the variance in pregnant women’s PA behaviour (Part Correlation = .263). 448 
In the second HRA, intention (dependent variable) was regressed on attitude and subjective 449 
norm (Block 1), followed by PBC (Block 2), and past behaviour (Block 3). Together attitude and 450 
subjective norm (Block 1) explained 35.1% of the variance in pregnant women’s intention to be 451 
physically active, F (2, 75) = 20.25, p < .001, with both attitude (β = .31, p < .01) and subjective norm (β 452 
= 36, p < .01) making unique statistically significant contributions. After entry of PBC (Block 2), the 453 
model as a whole explained 40.1% of the variance in PA behaviour, F (3, 74) = 16.54, p < .001.  The 454 
additional contribution provided by PBC was statistically significant, R squared change = .051, F 455 
change (1, 74) = 6.23, p < .05, with subjective norm (β = .29, p < .05) maintaining its unique contribution 456 
and PBC (β = .31, p < .05) providing an additional unique contribution. Attitude, however, failed to 457 
maintain a unique contribution (β = .15, p = .23). Following the addition of past behaviour (Block 3), 458 
the model as a whole explained 85% of the variance in pregnant women’s PA intentions, F (4, 73) = 459 
103.03, p < .001. The additional contribution of past behaviour added significantly to the prediction 460 
of intention, R squared change = .448, F change (1, 73) = 217.41, p < .001, with only past behaviour 461 
providing a unique statistically significant contribution (β = .86, p < .001). Neither subjective norm (β 462 
= .09, p = .11) nor PBC maintained their respective unique contributions (β = -.08, p = .22). This final 463 
model indicates that past behaviour uniquely explained 44.8% of the variance in pregnant women’s 464 
PA intention (Part Correlation = .669). 465 
4. Discussion 466 
The main aim of this study was to examine the predictive utility of the TPB in explaining 467 
pregnant women’s PA intentions and behaviour and to scrutinise the role of past behaviour within 468 
the context of pregnancy. Specifically, it was hypothesized that: (1) concerning the original TPB, 469 
intention will be the strongest determinant of PA behaviour, and attitude will be the strongest 470 
determinant of intention; (2) when controlling for past behaviour, the influence of intention and PBC 471 
on future behaviour will be attenuated with unique influences remaining, and the influence of 472 
attitudes, subjective norms and PBC on intentions will be attenuated with unique influences 473 
remaining; and (3) when adding past behaviour as additional variable, the model will explain 474 
significantly more variance in pregnant women’s PA intentions and behaviour. 475 
The original TPB 476 
When considering the original TPB as conceptual framework, intention emerged as the strongest 477 
determinant of pregnant women’s PA behaviour. Together, intention and PBC explained 56.4% of 478 
the variance in pregnant women’s PA behaviour, however, only intention emerged as a significant 479 
predictor. This finding reflects that of Symons Downs and Hausenblas [57] regarding PA behaviour 480 
in general and Symons Downs and Hausenblas [50,52] who reported intention to be physically active 481 
a stronger predictor of behaviour than perception of control.  It could therefore be argued that the 482 
influence of PBC on pregnant women’s PA behaviour may not be particularly realistic. Ajzen [58] 483 
advises that the association between PBC and behaviour will only transpire when an individual’s 484 
perception of control matches their actual control over the behaviour of interest. Pregnant women 485 
may thus be faced with uncertainty regarding the factors that could enable or prevent them from 486 
initiating or continuing with regular physical activities. 487 
The perceived ease or difficulty with which pregnant women can engage in physical activities 488 
emerged as an important determinant of their motivation (or willingness) to participate in regular 489 
PA.  This finding reflects that of Black, Kieffer, Villarruel, and Sinco, [59] (p. 8) who showed that 490 
“ability to overcome environmental barriers” and “ability to overcome personal barriers” predicted 491 
Int. J. Environ. Res. Public Health 2020, 17, x FOR PEER REVIEW 15 of 20 
 
the PA intention of pregnant Latina women (N = 98). Consequently, to understand why pregnant 492 
women hold certain perceptions of control and to ultimately produce a change in PBC, it is necessary 493 
to consider the cognitive foundations underlying this determinant [58]. In this study, control beliefs 494 
were strongly correlated with the direct measure of PBC, thereby suggesting that pregnant women’s 495 
perception of their capacity to participate in regular physical activities were accurately represented.  496 
Thus, redressing some of these control beliefs or making available new beliefs may lead to changes 497 
in pregnant women’s perceptions of autonomy and control [58]. 498 
Whilst PBC did not directly influence PA behaviour in this study, it did play an important role 499 
in the formation of pregnant women’s intention to be physically active. Together the three 500 
determinants of intention explained 40.2% of the variance in pregnant women’s PA motivation, with 501 
subjective norm and PBC providing unique contributions. Contrary to the hypothesis, attitude failed 502 
to provide a unique contribution and subjective norm emerged as marginally stronger in predicting 503 
intention than PBC. This finding is similar to Symons Downs and Hausenblas [52] who reported 504 
subjective norm as the strongest predictor of PA intention during the third trimester and reflects the 505 
findings of Hausenblas and Symons Downs [11] who report subjective norm as a significant predictor 506 
of PA intention during the first trimester of pregnancy. Furthermore, Symons Downs and Hausenblas 507 
[50] note that in their study of second trimester PA intentions and behaviour, attitude was only 508 
marginally stronger in predicting intention than PBC. 509 
The fact that subjective norm predicted pregnant women’s PA intentions contrasts with the 510 
meta-analysis of Symons Downs and Hausenblas [57] who reported that subjective norm did not 511 
predict PA intentions in the PA domain. However, it should be noted that the present study included 512 
measures of injunctive and descriptive norms which has not always been the case with studies 513 
involving the TPB. In his meta-analysis concerning the effect of subjective norms on behaviour in the 514 
TPB, Manning “supports the distinction between descriptive norms and injunctive norms and 515 
underscores the recommendation to include both types of norms in planned behaviour research” [60] 516 
(p. 687). Future studies investigating pregnant women’s PA intentions should therefore also aim to 517 
include a higher-order construct that represents both injunctive and descriptive norms. 518 
Reflecting the findings of De Vivo et al. [39], the present study showed that pregnant women’s 519 
perception of the social pressure to participate in regular PA is a key factor in determining their 520 
motivation to engage with the behaviour. In accordance with TPB principles, any intervention that is 521 
aimed at influencing social norms should address the corresponding salient normative beliefs as they 522 
provide the cognitive foundation on which the determinant is based [58]. Thus, to assess whether 523 
elicited beliefs accurately represent the perceptions of the population under investigation, it is 524 
necessary for normative beliefs to correlate with the direct measure of subjective norm [12].  Results 525 
of the present study confirm a strong relationship between normative beliefs and subjective norm. 526 
Addressing inconsistent perceptions held by healthcare professionals (e.g. midwives and health 527 
visitors) and the wider family network may have a positive effect on pregnant women’s view of social 528 
support to regularly engage in PA. 529 
Controlling for the influence of past behaviour 530 
Controlling for past behaviour attenuated the influence of intention and PBC on behaviour with 531 
neither of the original variables providing a unique influence. Thus, PA behaviour within the stable 532 
context of pregnancy predicted PA behaviour later in the pregnancy. The current findings echo those 533 
of Zamora-Flyr’s [40] who defined PA behaviour as walking and found that within the original TPB, 534 
intention was the only independent predictor of walking behaviour later on in pregnancy.  535 
However, the addition of past walking behaviour extinguished the effects of intention and past 536 
behaviour emerged as the only predictor of future walking behaviour. Controlling for past behaviour 537 
in this study also attenuated the influence of attitude, subjective norms and PBC on intention with 538 
none of the original variables providing a unique influence. Thus, contrary to the hypothesis, this 539 
finding supports a direct relationship between past behaviour and intention. 540 
Past behaviour as an additional variable 541 
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Thirdly, consistent with the hypothesis, the addition of past behaviour led to an increase in the 542 
predictive utility of the TPB. Together intention, PBC and past behaviour explained 63.3% of the 543 
variance in pregnant women’s PA behaviour, with only past behaviour making a unique statistically 544 
significant contribution. When combined, attitude, subjective norm, PBC and past behaviour 545 
explained 85% of the variance in pregnant women’s PA intention, with only past behaviour providing 546 
a unique statistically significant contribution. However, given the fact that past behaviour also had a 547 
strong relationship with PBC and a medium relationship with attitude and subjective norm, it is not 548 
unreasonable to suggest that these constructs also act indirectly in predicting pregnant women’s PA 549 
intentions. Indeed, Yordy and Lent [61] suggest that TPB “variables may serve as partial link between 550 
past behaviour and future PA participation” (p. 371). 551 
Contrasting McEachan and collegues’ [37] findings in the health domain where past behaviour 552 
was the most important predictor of behaviour but not intention, the influence of past behaviour in 553 
this study was most notable in the prediction of pregnant women’s PA intentions, uniquely 554 
explaining 45% of the variance observed.  Thus, it could be argued that regularly engaging in PA 555 
during pregnancy reduces cognitive deliberation over whether to remain active as pregnancy 556 
progresses. Active pregnant women may simply be adapting existing routines rather than 557 
deliberating whether they should be active. Furthermore, Yordy and Lent [61] suggest that regular 558 
exercisers may previously have developed strategies for dealing with common barriers. For example, 559 
pregnant women may already have childcare arrangements in place which allows them to continue 560 
engagement with physical activities. It is also possible that pregnant women who were already 561 
participating in a specific type or intensity of PA (e.g. walking), may have continued to do so without 562 
the need for any contemplation which could be suggesting that being active is a valued as part of a 563 
healthy lifestyle. 564 
Similarly to Symons Downs and Hausenblas [52], the influence of past behaviour was also 565 
observed when group differences between active and inactive women were examined.  Pregnant 566 
women who classed themselves as active scored significantly higher across all of the TPB 567 
measurements with the greatest differences noted in intention (21.3%) and future behaviour (31%).  568 
This is an important finding as it suggests behaviour status as a moderator of pregnant women’s PA 569 
intentions and behaviour. This also supports Currie and colleagues’ [42] notion that PA at baseline is 570 
an important consideration as it has the potential to influence the outcome of an intervention to a 571 
greater extent than the intervention itself. 572 
Intention (or an individual’s stated orientation towards behaviour), represent the motivational 573 
factors of (1) attitude (a construct based on behavioural beliefs around the likely consequences of 574 
engaging in a specific behaviour); (2) subjective norm (a construct based on normative beliefs 575 
representing the perceived pressure to conform to the perceptions of significant others regarding a 576 
specific behaviour); and (3) PBC (a construct based on control beliefs signifying the perceived ability 577 
with which one can carry out a specific behaviour; {12,13]. Whilst McEachan et al. [37] suggest that 578 
past behaviour tendencies are not as easily changed as these motivational factors and that such 579 
findings are of concern when devising behavioural interventions, the outcome of this current study 580 
presents healthcare professionals and researchers with an opportunity to introduce tailored advice 581 
and interventions based on the profiling of pregnant women. Specifically, four profile types are being 582 
proposed to match intention and behaviour status (see Figure 2): (1) women who have been regularly 583 
active in the past and intend to continue being physically active throughout their pregnancy, i.e. 584 
inclined PA maintainers, (2) pregnant women who have been active in the past and do not intend to 585 
maintain their PA routine, i.e., disinclined PA renouncers, (3) women who have been inactive but intend 586 
to be physically active during their pregnancy, i.e. inclined PA adopters, and (4) pregnant women who 587 
have been inactive in the past and do not intend to be physically active during their pregnancy, i.e. 588 
disinclined PA abstainers. Future research should explore these proposed scenarios and investigate 589 
which techniques and strategies may be best suited to each. For example, strategies such as Very Brief 590 
Advice [62] may be more suited to inclined PA maintainers; a person-centered approach involving 591 
goal setting may be required to re-engage disinclined PA renouncers; motivational interviewing (MI) 592 
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could be utilised to support inclined PA adopters; whereas a PA counselling approach (incorporating 593 
behaviour change and MI techniques) may be required to engage disinclined PA abstainers. 594 
Figure 2. Pregnancy Physical Activity Profiling. 595 
 596 
Figure 2. Pregnancy Physical Activity Profiling 597 
5. Limitations 598 
The PPAQ, a self-reported and self-administered questionnaire, was used to measure the type, 599 
duration, frequency, and intensity of total activity in pregnant women.  However, it was observed 600 
that pregnant women in this sample grossly overestimated their activity levels to the extent that their 601 
accounts were considered unrealistic (i.e. there were not enough hours in the day to account for the 602 
duration of activities as reported by some participants). It is possible that some pregnant women may 603 
have been concerned about the way they’d be perceived or thought that they had to portray a certain 604 
image (i.e. self-presentation bias; [12]). Nonetheless, it is recognised that the PPAQ is not primarily 605 
concerned with the absolute measurement of energy expenditure but rather with ranking individuals 606 
with respect to their PA levels [52]. It should also be noted that measures obtained by the PPAQ were 607 
not used in any analyses pertaining to the predictive utility of the TPB. Instead, the behavioural 608 
criterion measure was used (see [12,43,44]). Future studies may wish to consider the objective 609 
measurement PA behaviour, although this is also not without significant challenges in a pregnant 610 
sample [63]. Further research should consider improvements to measures of PA during pregnancy, 611 
specifically, research should aim to (a) clarify the exercise-dose response relationship associated with 612 
health benefits during pregnancy; (b) establish the MET intensities associated with various physical 613 
activities during pregnancy; and (c) develop and investigate novel measures that are both cost-614 
effective and reliable e.g. non-exercise activity thermogenesis (NEAT) [64,65]. 615 
6. Conclusion 616 
Pregnancy is a life event which requires conscious re-evaluation of existing beliefs, values, and 617 
strategies. For women who were active before becoming pregnant, this process may be less 618 
consuming but for those who were not previously active, more support may be required in terms of 619 
addressing concerns, education, overcoming barriers, and offering reassurance. Pregnancy PA 620 
Profiling based on intention and behaviour status is introduced here as a novel yet practical 621 
framework which presents healthcare professionals with the opportunity and structure to provide 622 
tailored advice and guidance to pregnant women thereby facilitating engagement with PA 623 
throughout motherhood. This framework also offers a unique vantage point from which further 624 
interventions and research can follow. 625 
Supplementary Materials: Further information concerning the mixed methods multiphase research project and 626 
additional data pertaining to this transcript is available in the CCCU Research Space Repository, 627 
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